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ABSTRACT

Background and Aim: A technique of endoscopic tightening of the cardia mucosa for the treatment 
of gastroesophageal reflux disease (GERD) was developed and its clinical efficacy was observed.
Methods: 120 patients with GERD who underwent endoscopic tightening surgery from December 
2017 to December 2019 were included in this study. GERD-Q score and constitution type of patients 
were evaluated preoperatively and at 1  month, 3  months, 6  months, and 1  year after surgery. In 
addition, effectiveness and side effects of the procedure were graded based on gastroesophageal flap 
valve (GEFV) function.
Results: GERD-Q score of 1 month, 3 months, 6 months, and 1 year after surgery were significantly 
decreased (P<0.01) compared with preoperative score. There were no significant differences between 
GERD-Q score of 1 month, 3 months, 6 months, and 1 year after surgery. The surgery proves to be 
effective in all GEFV grades, especially in Hill-III.
Conclusion: Endoscopic tightening is an effective method for the treatment of patients with GERD, 
especially of Hill-III patients. Attention should be paid to cardia width, ligation ring depth, and ring 
number during operation.
Relevance for Patients: ETCM is a safe endoscopic procedure with minimal trauma, which has been 
proved effective for patients who are diagnosed with GERD.

1. Introduction

Gastroesophageal reflux disease (GERD) is a common disorder, with symptoms and/or 
complications caused by reflux of gastric contents into the esophagus [1-3]. Acid reflux 
and heartburn are the most common symptoms [4] and are often accompanied by chest 
pain, upper abdominal pain or burning, and belching; cough, throat discomfort, asthma, and 
dental erosion may be present in some patients. Three clinical types of GERD have been 
delineated: erosive esophagitis, non-erosive reflux disease, and Barrett’s esophagus. The 
current consensus on the pathogenesis of this disease is that there is digestive dyskinesia 
caused by a variety of factors [5-7], with weakening of the anti-reflux defense mechanism 
and attack of the refluxate on the esophageal mucosa. The refluxate may contain variable 
amounts of gastric acid, bile salts, and pancreatic enzymes.

The long-term medical treatment of GERD often is unsatisfactory. Therefore, surgical 
treatments, such as total fundoplication, partial fundoplication, and cardia fixation, are 
often used [8]. In recent years, endoscopic methods for the surgical treatment of GERD 
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have received increasing attention, but these methods have not 
yet been widely used clinically [9-12]. Our team has been focused 
on the treatment of GERD, and we have got satisfying results 
from combination of Chinese and Western medicine in treating 
this disease. Herein, we report our experience with endoscopic 
tightening of the cardia mucosa (ETCM) in the treatment of 
GERD in a consecutive series of patients and analyze indication 
and clinical effectiveness of this procedure, which provide 
insightful ideas for further study on effective treatment of GERD 
by combined therapy of Chinese and Western medicine.

2. Materials and Methods

2.1. Subjects

120  patients (73  males and 47  females) with GERD were 
hospitalized from December 2017 to December 2019 in the 
Department of Gastroenterology and Hepatology at Henan 
Traditional Chinese Medicine (TCM) Hospital. Patients are 
aged between 22 and 84-year-old. The experimental protocol 
was approved by the Medical Ethics Office of Henan Provincial 
Hospital of TCM, and all patients gave informed consent. As far 
as GEFV grades, 31 patients of II grade, 53 patients of III grade, 
and 36 patients of IV grade.

2.2. Disease diagnosis criteria

The diagnostic criteria for GERD were based on the 2014 
Chinese expert consensus on GERD [13] and a study by Li 
et al. [14] The criteria were as follows: symptoms of reflux and/or 
heartburn; endoscopic evidence of erosive esophagitis, Barrett’s 
esophagus, or normal mucosa; esophageal 24-h pH <4.0 for greater 
than 1 h; and resting pressure in the lower esophagus <6 mm Hg.

2.3. Inclusion and exclusion criteria

Inclusion criteria were as follows: 1) patients who met the 
diagnostic criteria for GERD; 2) patients with poor response to 
proton pump inhibitors for 8 weeks or unwilling to take them for 
a long time; and 3) patients who agreed and signed the informed 
consent of both the operation and follow-up from 1  month, 
3 months, 6 months, and 12 months after operation.

Exclusion criteria were: 1) patients who were diagnosed with early 
cancer; 2) patients who have undergone stomach surgeries before, 
such as fundoplication; 3) patients with severe cardiovascular, 
cerebrovascular, lung, or kidney diseases; and 4) patients with poor 
compliance who are unable to cooperate with follow-up.

2.4. Scoring criteria and response evaluation criteria

GEFV grading is according to the Hill’s classification  [15]: 
Grade  I: fold of tissue tightly surrounds the endoscope; 
Grade  II: fold is prominent but there is intermittently opening 
and closing around the scope; Grade  III: fold is not obvious 
and the diaphragmatic hiatus is freely open, with no or minimal 
sliding hiatal hernia visible; Grade IV: fold disappeared, and the 
diaphragmatic hiatus increased significantly, showing a well-
defined sliding hiatal hernia.

Based on GERD-Q scoring standard and patients’ satisfaction, 
efficacy evaluation was graded as markedly effective (remission 
rate≥ ef), effective (remission rate 51-90%), moderate (remission 
rate 11-50%), or ineffective (remission rate≤ or).

Other indicators such as ligation ring number, times of 
operation, and the classification of constitution in TCM are also 
used to evaluate the effectiveness of the operation.

2.5. Treatment

Patients who met the selection criteria were treated with 
ETCM. For the procedure, the patient was placed in the left 
lateral decubitus position. Under general anesthesia, routine 
esophagogastroduodenoscopy was performed with a gastroscope 
(CV-260, Olympus, Japan). Images were taken, and the endoscope 
was retracted. A Cook six-shooter ligator (MBL-6-F, Cook Medical, 
US) was installed on the front end of the gastroscope, which was 
advanced to the fundus through the mouth. The gastroscope was 
retroflexed, and the mucous membrane around the cardia opening 
of the gastric fundus was suck tightly onto the scope. One to four 
ligatures were applied, based on the degree of tightening needed. 
The gastroscope was retroflexed in the cardia, and the cardia 
mucosa was ligated again along the squamocolumnar junction 
(SCJ). Similarly, one to four ligations were done, based on the 
degree of tightening needed. The patients fasted for 24  h after 
surgery, and then started semi-liquid food on day 3 after surgery. 
During hospitalization, the patients routinely received intravenous 
pantoprazole 40  mg twice daily (Yangtze River Pharmaceutical 
Group, Taizhou, Jiangsu Province, China), agents to protect the 
gastric mucosa and gastric motility medications taken orally, and 
sucralfate oral solution 10 mL 3 times daily for 14 days. Follow-up 
was performed at 1 month, 3 months, 6 months, and 1 year after 
surgery.

2.6. Statistical methods

The IBM SPSS Modeler V23.0 statistical software was applied. 
Analysis of variance (ANOVA) was used for statistical analysis of 
GERD-Q score. Measurement data are displayed as the mean±SD. 
P<0.05 was considered statistically significant.

3. Results

3.1. GERD-Q scores of patients before and after surgery

One-way repeated measures ANOVA is used to compare 
preoperative and post-operative GERD-Q score. GERD-Q score 
of 1  month, 3  months, 6  months, and 1  year after surgery was 
significantly decreased (P<0.01) compared with preoperative 
score. There were no significant differences between GERD-Q of 
1 month, 3 months, 6 months, and 1 year after surgery (P>0.05) 
(Figure 1).

3.2. Endoscopic evaluation of endoscopic tightening before, 
during, and after endoscopic treatment

Photographs illustrating the endoscopic appearance of the 
gastroesophageal junction in a patient are presented in Figures 2-4. 
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Before the procedure, there is evidence of esophagitis, and the 
gastroesophageal junction is patulous. One month after the 
procedure there is no evident esophagitis, and the gastroesophageal 
junction is closed. The ligation bands have fallen off, and scar 
has formed; the mucosa at the gastroesophageal junction is drawn 
together, tightening the opening.

3.3. Efficacy assessment before and after ETCM

After ETCM, the patient’s reflux, heartburn, and retrosternal 
burning sensation, as well as cough and asthma symptoms in some 
patients, were significantly improved. Based on the standard talked 
above, the operation is markedly effective in 52 patients, effective 
in 24 patients and moderate in 24 patients. Overall effective rate 
is about 83.33%, effective rate of II grade is 80.65%, III grade is 
90.57%, and IV grade is 75% (Table 1).

3.4. Analyze of side effects and ineffective patients

Two out of 120  patients (1.67%) showed complications 
after operation, they complained of dysphagia and hoarseness, 
and endoscope showed slightly narrowing of the cardia. These 

two patients are all of Hill II grade with ligation ring number 
of 4 and 5 (Table 2).

Results also showed that the operation was ineffective in 
20 patients. Based on the classification of constitution in TCM, 
the top three constitutions of these patients are Qi stagnation 
type, Damp-heat type, and Yang deficient type. In addition, Qi 
stagnation type accounts for 50% of these patients.

4. Discussion

4.1. ETCM is developed based on the cause of GERD, which 
proves to be markedly effective

GERD is a digestive motility disorder. The main mechanism 
of this disease is relaxation of the lower esophageal sphincter 
(LES) or damage of anti-reflux barrier, which are closely related 
with hiatal hernia, lower pressure of LES, weakened esophageal 

Figure 1. Statistical results before and after ETCM (1-before operation; 
2-1 month after operation; 3-3 months after operation; 4-6 months after 
operation; and 5-12 months after operation).

Table 1. Evaluation before and after ETCM.
Hill grade Markedly effective Effective Moderate Ineffective

II 15 2 8 6
III 31 9 8 5
IV 36 19 5 9

Table 2. Ligation ring number and times of operation.
Hill grade Ligation ring number Times of operation

II 4.26±0.84 1.03±0.18
III 4.36±0.87 1.17±0.42
IV 5.08±1.75 1.11±0.31

Figure 2. Endoscopic images before the endoscopic tightening 
procedure, revealing a patulous gastroesophageal junction and 
esophagitis. Left, straight-on view; right, retroflexed view.

Figure 4. Endoscopic images after the endoscopic tightening procedure, 
revealing a tightened gastroesophageal junction and no esophagitis. 
Left, straight-on view; right, retroflexed view.

Figure 3. Endoscopic images during the endoscopic tightening 
procedure.
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clearance, and delayed gastric emptying. The anatomical integrity 
of esophageal-gastric junction (EGJ) may be the main reason how 
abnormal esophageal acid clearance progress into esophagitis [16]. 
Some research showed that long-segment ligation of the mucosa 
and part of the muscle layer above and below EGJ can further 
increase the pressure of LES and cardia.

ETCM is by ligation along the SCJ through endoscope, loss 
of cardia mucosa forms scar, which increases the pressure of 
LES and prevents gastroesophageal reflux. In this experience 
with ETCM in the treatment of GERD in a consecutive series 
of patients, post-operative GERD-Q score had significantly 
decreased compared with pre-operative values (P<0.01), which 
proves that ETCM is an effective method for treating GERD; 
there were no significant differences between GERD-Q score of 
1  month, 3  months, 6  months, and 1  year after surgery, which 
indicates that the therapeutic effect of ETCM is stable. The 
operation is simple and safe, with minimal trauma. The procedure 
has been video demonstrated at national digestive and digestive 
endoscopy conferences, has been widely recognized by national 
endoscopy experts, and has been patented in China.

4.2. ETCM is found effective in different grade of GEFV, but 
further studies are needed to elucidate the mechanism

GEFV is considered a barrier to esophageal reflux at EGJ, 
different grading can accurately reflect the function of the anti-
reflux barrier at the gastroesophageal junction. As the GEFV grade 
increases, the pressure of LES and anti-reflux function decreases, 
and the incidence of reflux esophagitis and Barrett’s esophagus 
both increases, which requires more surgical intervention. Based 
on our results of different GEFV grade, ETCM is effective for 
Hill-II/III/IV patients, especially for Hill-III patients; in addition, 
the operation is not only effective for patients with abnormal cardia 
relaxation (Hill-III/IV), but also for patients with cardia that is not 
loose (Hill-II), which indicates that ETCM increases the pressure 
of LES, but whether it also initiates other mechanisms remains 
to be confirmed by further studies. By analyzing side effects, 
times of operation and operation style in ineffective patients, it 
is suggested that the width of the cardia, the depth of ligation and 
ligation ring number affect the therapeutic effect of operation. For 
Hill-II patients, attention should be paid to the depth and loop of 
ligation to avoid side effects.

4.3. Different constitution types affect the prognosis of GERD, so 
it is imperative to strengthen the health management before and 
after surgery

Changes of lifestyle and health education are the basis for 
GERD treatment and prevention, and they should run through the 
entire process of disease treatment and management. Therefore, 
providing scientific health education and strengthening symptom 
management are the keys to control reflux symptom, reduce the 
incidence of complications, and improve patient’s life qualities. 
Based on the follow-up of our study, different constitution type 
affects the prognosis of the disease, namely, Qi stagnation type, 
Damp-heat type, and Yang deficient type.

We recognize that our study has limitations. It is a short-term, 
single-center study of a relatively small population. Longer term 
studies in multiple centers with larger populations are needed 
to accurately assess the efficacy and safety of ETCM in the 
treatment of GERD. Moreover, the assessment of subjective and 
objective responses to ETCM was not done in a blinded manner; 
thus, we cannot be certain that there was no inadvertent bias in 
interpretation of results.

5. Conclusion

ETCM in the treatment of GERD appears to be an effective and 
safe procedure, especially for Hill-III patients. During operation, 
it is important to concentrate on cardia width, ligation ring depth, 
and ring number. In addition, strengthen the health management 
of patients before and after operation is crucial for the treatment 
of GERD.

Conflict of Interest

The authors declare that there is no conflict of interest.

Funding

This research received no specific grant from any funding 
agency in the public, commercial, or not-for-profit sectors.

Research Ethics and Patient Consent

The experimental protocol was approved by the Medical 
Ethics Office of Henan Provincial Hospital of Traditional Chinese 
Medicine, and all subjects gave informed consent.

References

[1]	 Xu H. Clinical Observation of Xinkai Kujiang Method 
Treating Gastroesophageal Reflux Disease (Cold and Heat 
Mixed Type). Harbin: Heilongjiang University of Chinese 
Medicine; 2017. p. 1-59.

[2]	 Li S, Li W, Fan F, Liu X. Advances in Treatment of 
Refractory Gastroesophageal Reflux Disease. Chin J 
Gastroenterol 2017;22:439-42.

[3]	 Katz PO, Gerson LB, Vela MF. Guidelines for the Diagnosis 
and Management of Gastroesophageal Reflux Disease. Am 
J Gastroenterol 2013;108:308-28.

[4]	 Chinese Medical Association Gastroenterology Branch. The 
Consensus Opinion of Chinese Gastroesophageal Reflux 
Disease in 2014. Chin J Gastroenterol 2015;20:155-67.

[5]	 Shang H, Jiao L, Song W, Wang J. Diagnosis of Non-
Erosive Gastroesophageal Reflux Disease by I-Scan 
Staining. J Clin Mil Med 2017;45:968-70.

[6]	 Chen J, Zhang C, Guo B, Guo Z, Li L, Jiang J, et al. Effect 
of Different Gastric Emptying Function on Esophageal 
Motility and Reflux in Patients with Gastroesophageal 
Reflux Disease. Chin J Med 2017;52:23-8.

[7]	 Wang X, Nian Y, Gu Q, Cheng Y, Jing F. Characteristics 
of Nocturnal Gastroesophageal Reflux and its Influencing 



	 Li et al. | Journal of Clinical and Translational Research 2022; 8(2): 147-151� 151

 DOI: http://dx.doi.org/10.18053/jctres.08.202202.004

Factors in Patients with Gerd. Chin J Gastroenterol 
2017;22:610-5.

[8]	 Hu Z, Wang Z, Ji T, Wu J. Laparoscopic Fundoplication 
Plus Balloon Dilation for Esophageal Peptic Stricture 
Caused by Gastroesophageal Reflux in Children. Clin 
Misdiagn Misther 2015;13:74-6.

[9]	 Trad KS, Barnes WE, Simoni G, Shughoury AB, 
Mavrelis PG, Raza M, Heise JA, et al. Transoral Incisionless 
Fundoplication Effective in Eliminating Gerd Symptoms 
in Partial Responders to Proton Pump Inhibitor Therapy 
at 6 Months: The Tempo Randomized Clinical Trial. Surg 
Innov 2014;22:26-40.

[10]	 Gyawali CP, Fass R. Management of Gastroesophageal 
Reflux Disease. Gastroenterology 2018;154:302-18.

[11]	 Patti MG. An Evidence-Based Approach to the Treatment 
of Gastroesophageal Reflux Disease. JAMA Surg 
2016;151:73-8.

[12]	 Coronel MA, Bernardo WM, Moura DT, Moura ET, 

Ribeiro IB, Moura EG. The Efficacy of the Different 
Endoscopic Treatments Versus Sham, Pharmacologic or 
Surgical Methods for Chronic Gastroesophageal Reflux 
Disease: A  Systematic Review and Meta-Analysis. Arq 
Gastroenterol 2018;55:296-305.

[13]	 Chinese Society of Gastroenterology. 2014 Chinese Expert 
Consensus on Gastroesophageal Reflux Disease. Chin J 
Dig 2014;34:649-61.

[14]	 Li H, Abulaiti A, Zhang C, Kelimu A. Progress in Diagnosis 
and Treatment of Gastroesophageal Reflux Disease. Chin J 
Gastroesophageal Reflux Dis 2015;2:175-7.

[15]	 Hill LD, Kozarek RA, Kraemer SJ, Aye RW, Mercer CD, 
Low DE, et  al. The Gastroesophageal Flap Valve: In 
Vitro and In Vivo Observations. Gastrointest Endosc 
1996;44:541-7.

[16]	 Zachariah RA, Goo T, Lee RH. Mechanism and 
Pathophysiology of Gastroesophageal Reflux Disease. 
Gastrointest Endosc Clin N Am 2020;30:209-26.

Publisher’s note

Whioce Publishing remains neutral with regard to jurisdictional 
claims in published maps and institutional affiliations.


